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 Cancer or malignancy: abnormal cell growth,the potential to 
invade.
 Non-coding RNAs: interaction with other nucleicacids and 
proteins.
 Routinely dysregulated in various cancers.
Non-codingRNA
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 Enclode 98% of human genom.[1]
 Have a vital role in biological processes.[1]
 Associated with overly complex human disease as cancer,..[1]
 were initially considered as transcriptional noises [2]
 According to size two groups are classified.[3]
 Small non-coding RNAs and Long non-coding RNAs
 Known as one epigenetic regulators.[4]




 their length < 200
 critical functionin the regulation of gene expression.[5]
 cancer development , progression , dysregulated.[6]
 Namely : rRNA , siRNA , miRNA , tRNA ……
lncRNA
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 Their length>200nt 
 Are not translated in to protein[6]
 The first lncRNA was described in 1971,in a viroid plant pathogen[6]
 One of the first identified lncRNA was H19 in mouse.[6]
 Their genes usually shorter than protein coding genes.[6]
 Can function as oncogenes or tumor suppressor genes.[7]
classification of lncRNA according to size 
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 Small lncRNAs: 200-950 nt [8] 
 Medium lncRNAs : 950-4800 nt[8]
 Large lncRNAs : >4800 nt[8]
 Most human lncRNAs : small lncRNA (58%) [8]




Classification of lncRNA according to 
GENECODE
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 Antisense : located on opposite strand from protein-coding genes.[8]
 lincRNA: transcripts originated from intergenic loci.[8]
 Sense overlapping: protein-coding gene sequences in their 
introns.[8]
 Sense intronic : located within introns of a protein-coding gene.[8]
Classification lncRNA : molecular mechanisms
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 Signal archetype : acts as a molcular signal[8] 
 Decoy archetype: binds and captures other molecules, inhibiting
its function .[8]
 Guide archetype : binds and recruits ribonucleoprotein complexes 
to specific targets.[8]
 Scaffold archetype : structural role as a platform .[8]
 Enhancer archetype : controls higher-order chromosomal looping 
.[8]
The region of the DNA sequence impacted by the lncRNA
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 Cis-lncRNAs: influence a neighbouring gene on the same allele.[9]
 Trans-lncRNAs: further genomic region , other chromosome [9] 
https://www.intechopen.com/online-first/the-function-of-lncrnas-as-epigenetic-regulators





Transcription regulation by lncRNA
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 Bind regulatory sequences to form DNA-RNA stable triple 
complexes to inhibit transcription.[10]
 Acts as a coactivator to regulate the activity of transcription 
factor.[10]
 preventing gene promoters from binding of RNApolΠ to play a 
regulatory role.[10]
Roles of lncRNA in transcription 
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miR4697HG inhibits glioma progression : 
Overexpression of miR4697HG cell viability and 
proliferation decreased while apoptosis increased.
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RAD21 suppresses MIR4697HG transcription. C. RAD21 relative expression in  gelioma
cells. D. RAD21 mRNA knockdown efficiency examination by qPCR. E. MIR4697HG 
expression after knockdown of RAD21. F. CHIP analysis to examine the PCR prudocte of 
RAD21 ANTIBODY.  
Roles of lncRNAs in post-transcriptional
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lncRNA-mediated alternative splicing 
20
A simplified model for
lncRNA-mediated alternative
splicing.
Regulation of mRNA stability 
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lncRNAs serve as positive or 
negative regulator through 
interaction with RNA binding 
proteins. (RBPs)
A: binding of lncRNAs to 
3`UTR facilitates recruiting 
RBPs.
B: binding of lncRNAs to 
3`UTR prevents RBP interaction 
with 3`UTR.




Although 80% of GAS5 
expression was blocked
by the siRNA , this had 






binding with it’s 
mRNA. 
GAS5 cooperates
with eIF4E to 
regulate c-myc
translation. 




 Migration and invasion




 Results in an increase of the number of cells.
 Balance between cell division and cell lose throuth cell death or 
differentiation.
 Is increased in tumors.
 lncRNAs have roles in cell proliferation in different cancers.




lncRNA CASC11 and miRNA150 showed opposite expression in 
bladder cancer patients plasma levels of CASC11 significantly 
increased (A), while plasma levels of miRNA150 significantly 
decreased (B)  
Roles of lncRNA CAS11 in cell proliferation 
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 Overexperssion of lncRNA CAS11 promoted cell proliferation
Apoptosis in cancer
30
 Is an ordered and orchestrated cellular process. 
 Occurs in physiological and pathological canditions.
 important barrier to developing cancer.[11]
 Avoiding apoptosis : tumor development, resistance to therapy[11] 
Roles of lncRNA PART1 in cell apoptosis
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Roles of lncRNA PART1 in cell apoptosis
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B,D: the percentage of 5637 
cells and T24 cells  
apoptosis in the pcDNA3.1-
PART1 group was lower 
than the NC group. The 
proportion of apoptosis 
5637 cells and T24 cells in 
the pCMV-shPART1 group 
was enhanced compared to 
than in the NC group.
Roles of lncRNA PVT1 in migration and 
invasion
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Roles of lncRNA ID2-AS1 in metastasis
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cell metastasis in 
vitro and in vivo 




Roles of lncRNA NEAT1 in tomorigenesis
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Roles of lncRNA NEAT1 in tumorigenesis
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C,D: the average 
volumes and weight in 
sh-NEAT1 and sh-NC 
groups after treatment 
for 3 weeks.
H: lncRNA NEAT1 and 
spong miR-
193a,thereby increasing 
IL17RD experssion and 
promoting CRC 
tumorigenesis. 
Roles of lncRNAs in tumor metabolism 
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B: the expression of PVT1 in OS cells.
E,F: the rate of glucose consumption and 
lactate production were significantly 
reduced in PVT1 knockdown cells , 
while increased in PVT1 overexpression 
cells.  
Roles of lncRNAs in tumor genesis and 
tumor metastasis 
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 Immune escape 
 DNA damage  
 Cell stemness
 Chemirical Resistance
Roles of lncRNA SNHG1 in immune escape
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Roles of lncRNA SNHG1 in immune escape
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A:pcDNA-SNHG1 could reduce 
miR-448 expression and promote 
IDO expression ,while miR-448 
mimic reversed this effect.
B:Interference SNHG1 inhibited 
treg cell differentiation . The CD4 
T cells isolated from PBMC of BC 
patients were divided into si-
control group and siRNA-SNHG1 
group.
C: the expression of miR-448 was 
increased and IDO expression was 
decreased in CD4 T cells 
transfected with siRNA-
SNHG1AND miR-448 inhibitor 
countered this effect
Roles of lncRNA NORAD in DNA damage
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Roles of lncRNA NORD in DNA damage 
47
A: in response to DNA damage , NORD levels increase and sequester most of
PUM , leading to the stabilization of PUM targets and the maintenance of the
genomic stability of cells.
Roles of lncRNA NORD in DNA damage 
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NORD is required for the RBMX-mediated assembly of a ribonucleoprotien complex
termed NARC1,which contains the known suppressors of genomic instability
TOP1,ALYREF,and PRPF19-CDC5L complex. depleting NORD results in genomic
instability.




qRT-PCR results showed the expression level of lncRNA HAND2-AS1 were 
significantly reduced in tumor tissue. 
51
lncRNA HAND2-AS1 and TGFβ1 play apposite roles in the stemness of cells of 
NSCLC cells lines H1581 and H1993  




Expression of TUSC7 was negatively correlated to TMZ resistance in GBM.
B: the expression of TUSC7 IN U87 and U87TR cells. C:TUSC7 expression in the
patients the were insensitive to TMZ was much lower than that in patients sensitive to
TMZ B: overexpression TUSC7 depressed the IC50 of TMZ in U87TR cells
lncRNA therapeutic opportunities in cancer 
control
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Relative MALAT1 and NEAT1 (Ab)lncRNA levels in human cells treated with




depletion by ASO in 
human cells with 
electroporation human 
HepG2 cells were 
treated with MALAT1-






The mechanism of CRISPR/CAS9 system.
The CRISPR/CAS9 genome editing metode utilizes a guide RNA to drive the CAS9 




The repression of 








INT : Integrins. V: vesicle
EE : Early Endosome .
LE : Late Endosome.
LY: Lysosome. 
RISC : RNA – Induced 
Silencing Complex. 
64
a)siDANCR-treated MDA-MB231 and BT549 cells show 80-90% knockdown in 
DANCR expression after 24h , compared to NC-treated cell. C) standard scratch-wond
assays demonstrate that siDANCR-treated MDA-MB231 and BT549 cells have 
reduced ability to close the scratched wounds in 24h e) MTT assay demonstrates 
significant reduction in cell viability of MDA-MB231 and BT549 cells treated with 
siDANCR nanoparticles , compared to NC. F) decrease in cell proliferation.
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